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CODE OF PRACTICE FOR 

CONTROL OF AIR POLLUTION IN 

REFRACTORIES INDUSTRY 

\i 0. FOREWORD 

f 0.1 This Indian Standard was adopted by the Indian Standards 

Institution on 26 Feburary 1987, after the draft finalized by the Air 
Quality Sectional Committee had been approved by the Chemical 
Division Council. 

0.2 Protection and improvement of air quality for present and future 
generations should be ensured. Also for uniform application of techno- 
logy and opei-ating practices, a code of practice containing the latest 
available information on air pollution sourceSj determination of emissions, 
control techniques, measurement and monitoring of emissions would be 
useful in the design and operation of dust control equipment for refrac- 
' tory industry. 

0.3 Refractories industry is one of the major source of pollution of the 
atmosphere because of the type of operations in these plants. Raw 
materials of various kinds, depending upon the type of refractories to be 
made, undergo physical processing as given in material flow sheet ( see 
Fig. 1 ). 

0.4 This standard is formulated to help the industry to identify the 
sources of pollution and to take suitable action for pollution abatement. 



1, SCOPE 

1.1 This standard prescribes a code for controlling air pollution from 
various processes/sections of refractories industry. The code covers the 
following: 

a) air pollutants, 

b) source of air pollutions, 

c) pollution control techniques, 

d) location and lay out, and 

e) air pollution survey. 
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Fig. 1 Material Flow Sheet for Typical Refractories Plant 
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2. AIR POLLUTANTS 

2.1 The raw materials undergo various types of physical processing as 
given in the material flow sheet ( see Fig. 1 ). 

The handling process of these raw materials may give out mainly 
dust and sulphur dioxide as main pollutants. 

3. SOURCES OF AIR POLLUTANTS 

3.1 Raw Materials — The processing of raw materials is responsible 
for release of huge amount of particulates. Calcining of raw materials in 
oil fired kilns causes emission of oxides of sulphur and particulates. In 
case of gas fired kilns only particulates are emitted. The concentration 
of particulates in the exhaust gas of kilns go as high as 30 g/Nm^. The 
oxides of sulphur depend upon the sulphur content of fuel. For farnace 
oil vvith 3'5 percent sulphur, for example, the sulphur dioxide emission 
rate may be as high as 20 g/s. 

3.2 To reduce the occupational health hazard inside work place, a 
proper atmosphere is maintained by enclosing all dust generating points 
and connecting them to dust extraction system through dust extraction 
hoods and ducting. The concentration of particulate matter in the 
exhaust air depends upon the raw materials and their processing, 

3.2.1 The concentration of dust and particulate size distribution is 
predicted to select a proper dust catcher. In case of refractories plants, 
the concentration of dust in extracted air may vary from as low as 200 
mg/m^ to as high as 15 000 mg/m^ depending on the place of dust 
generation, the temperature, moisture of material processed, the 
bulk density of mateiial processed a;id its breaking characteristics. 
Experimental figures show that whereas in the air extracted from the 
cover of jaw crusher processing quartz of size up to 400 mm with 
moisture content of 1-2 percent, the average dust concentration is 150-200 
mg/m^, the same from covers of vibratory screen processing calcined 
clay of 0*5 /xm size with moisture of 0*5 percent is about 15 000 mg/m,^. 
As dust extraction hoods are connected to common dust extraction 
systems, the average concentration of dust is 3 000 to 5 000 mg/m^ of air 
with large percentage of particulate of low micron size. 

4. POLLUTION CONTROL TECHNIQ,UES 

4.1 The exhaust gases from kilris and extracted air from dedusting 
operations cannot be emitted to atmosphere without cleaning. The 
kiln gases are, therefore, cleaned in gas cleaning plants to reduce the 
concentration of particulate matter to the prescribed limits. If oxides 
of sulphur are also present in the kiln gases, the gases are emitted 
through chimney of suitable height to dilute and disperse the gase,3 to 
conform to concentration at ground level within the prescribed ambient 
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air quality standards. The height of the selected chimney is also check- 
ed to ensure that particulate nniatters at ground level are within ambient 
air quality standards. 

4.2 The kiln gases are cleaned in one of the following types of gas 
cleaning plants: 

a) Electrostatic precipitators; 

b) Venturi scrubbers; 

c) High efficiency centrifugal scrubbers as second stage gas cleaning 
plant and ( yclones as first stage; and 

d) High efficiency battery cyclones ( smaller diameter cyclones )• 

4.3 The exhausted air from local dust extraction hoods are cleaned in 
dust catchers lo reduce the emission limit of dust as follows; 

a) For volume of air emitted to atmosphere more than 15 000 
m^/h, the emission limit is calculated by formula: 

C^ = 100 A; ......... ,..(1) 

b) For volume of air emitted to atmosphere equal to 15 000 m^/b 
and less, the emission limits is calculated by formula: 

Ca- (160 — 4 V)k (2) 

where 

V = volume of air in thousand m^ per hour 

JC = factor depending on concentration of dust allow^ed in 
workplace atmosphere ( j^^ Table 1 ). 





TABLE 1 VALUE OF K 




( Clause 4,3 ) 


Sl 
No. 


ALLOwa::D Work place 
, CoNOjENTBATioN ov Dust 
(mg/m^) 


(1) 


(2) 


i) 


2 and less 


ii) 


More than 2 and up to 4 


iii) 


More than 4 and up to 6 


iv-) 


More than 6 



(3) 
0-3^ 
0-6 
0-8 
1-0 



4.4 The values of C^ and"C2 are rechecked to ensure that total concentra- 
tion of dust at ground level from all stacks and chimneys are within 
permissible ambient air quality standaids. If this is not complied with 
at any point on the ground level^ the emissions are reduced and/or 
chimney heights increased selectively to achieve optimum results. 
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4.5 The exhausted air from dedusting operations are cleaned in one of 
the following types of dust catchers: 

a) Cloth bag filter; 

b) Combination of internal dust collector and cloth bag filter; and 

c) High efficiency cyclones. 

4.6 Stack 

4.6.1 In addition to rate of emission of air pollution, their height of 
release plays a very important role in the control of air pollution. 
Higher is the plume centre line from ground level, the better is the 
dispersion of pollutants in atmosphere and lower is the concentration at 
ground level. 

4.6.2 The height of centre line of plume is known as effective height 
of stack as shown in Fig. 2. 




'inilllhllllllllllDlllll 
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Fig. 2 Plume Rise 



4.6.3 The effective height of stack {He) h the summation of physical 
height of stack. ( /i/ ) and plume rise {l\H), Plume rise is caused by 
two reasons: 

a) Momentum of plume^ and 

b) Buoyancy of plume. 



IS : 12112 - 1987 

4.6.4 For cold emissions, as is common in dedusting systems, the 
efflux velocity ( V) of the air causes plume rise (A^) and for hot 
emissions, for example, emissions from kilns, plume rise is caused by 
efflux velocity as well as thermal energy. To keep the effective stack 
height maximum possible, the following general measures are adopted: 

' a) Effort is made to use dry gas cleaning system for hot kiln gases. 
Wet gas cleaning reduces temperature of discharged plume thus 
reducing plume rise due to buoyancy; 

b) Efflux velocity of cleaned air emission should be greater than 
, 15-20 m/s; 

c) Conventional caps which deflect the exhausted air downwards 
is avoided. Instead, specifically designed weather cowls which 
allow air to move vertically up, and prevent rain water to enter 
duct, is used; - 

d) Pollutants are not emitted in areas of aerodynamic shadow. 
The stack height is kept higher than the shadow zone or the 
discharge velocity is increased to produce 'plume jets'; 

e) The height of discharge of air from dedusting systems is kept 
at least 2 m higher than the nearest building top; 

f) The height of all stacks are checked by overall calculation of 
ground level concentration at selected points. 

5. LOCATION AND LAYOUT OF REFRACTORIES INDUSTRY 

5.1 While deciding the location for new plant or expansion of the 
existing operations environmentally acceptable approach has to be 
ensured. This task will include: 

a) Selection of suitable site; 

b) Appropriate technology available for the industry to be adopted; 

c) Cleaning equipment be installed together with the whole plant; 

d) Gleaning equipment have to comply with specifications; 

e) It is advisable to monitor air pollution levels before start up of 
the plant; and 

f) The plant should be so located that the predominant wind direc- 
tion do not carry the gases towards the residential localities and 
green belts. Alternately, residential area should be located inuch 
away from the plant to keep the ground level concentrations 
within ambient air quality limits. 
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6. AIR POLLUTION SURVEY 

6.1 It is advisable to conduct air pollution survey of the locality around 
nev^ plants or proposed expansion. Pollution control unit of the plant 
should be designed to take care of the already existing background 
pollution level. 

6.2 All plants should have independent pollution monitoring facilities. A 
systematic record of emissions in working areas and also in the ambient 
air vy^ithia a dianaeter of 5 km should be maintained by the pollution 
monitoring and control group. A fully equipped analytical laboratory 
and trained personnel is an asset to the industry. 
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